Effect of sulfite on the energy metabolism of mammalian tissues in correlation to sulfite oxidase activity.
Mammalian tissues show significant differences in the activity of sulfite oxidase (EC 1.8.3.1) which detoxifies sulfite by oxidation to sulfate. Lung tissue and phagocytic cells such as alveolar macrophages, peritoneal macrophages, Kupffer cells and granulocytes show very low activities of sulfite oxidase. Liver tissue and hepatocytes, however, exhibit high activities of sulfite oxidase. Lung tissue and macrophages show an almost 100% decrease of the intracellular ATP levels when incubated with 1 mM sulfite at pH 6 for 30 min. In addition, the O2 consumption of lung tissue is inhibited by 1 mM sulfite at pH 6 by more than 80%. This sulfite-induced decrease of the ATP level and of the O2 consumption of lung tissue is enhanced between pH 6.0 and pH 7.4 with decreasing pH value of the incubation medium. In contrast, the ATP levels in liver tissue and hepatocytes are not affected by 1 mM sulfite at pH 6. The O2 consumption of liver tissue and hepatocytes is significantly increased by sulfite due to the high activities of sulfite oxidase. Therefore, the activity of the 'sulfite-detoxifying enzyme' sulfite oxidase and the sensitivity of the energy metabolism to sulfite show a reciprocal relationship in the tissues and cells studied.